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.(54) Compositioiis lor iileaching paper 

(57) Compositions for bleaching paper produced 
from cellulose, whfch comprfse solutions, suspensions 
or dtepersions of l^rogen peroxide and a polydiaJlyldfr- 
alManvnonium salt In reciprocal wei^ ratios varymg- 
from about 5:1 to about 70:1 . Suspensions of cellulose 
containing the compositions of the invention and proc- 
■ .esses for preparing .the same. Use of the compositions 
in the processes of production of paper from cellulose. 
These compositions allows to keep constant the degree 
of whiteness of the paper along manufacture^ 
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Oescrfpflon 

The present Invention refers to connpositions com- 
pnsing hydrogen peroxide and a polydiallyldialkylam- 
Tnonrum saft. and their use as additives in the paper and 
ceflutose industry. 

The use of the compositions according to the inven- 
tion al{o>M& to keep constant the degree of whiteness of 
the paper produced from cellulose, sybstarrtialiy inde- 
pendently from the amounts of lignin it contains. 

Thrcugh well known procedures. ceUulose is 
obtained abnost exdusn/dy from wood, ^ch is mainly 
composed of lignin. a brown non-ftorous substance, and 
cellulose. The procedures essentially consist in the sep- 
aration of these two components and in the sul>sequent 
more or less drastic purrTtcation of the ceifufose thus 
obtained. 

The common feature of the different procedures is 
the digestion of wood in a solution of an agent (eg. 
sodium hydroxide, sodium sulphite) capable of dissolv- 
ing lignin by transforming It into one of its water-soluble 
derivatives in order to separate it from cellulose in the 
form of an aqueous solutiort. The celfeitose. wtikh is left 
undissolved and separated, is subsequently washed to 
remove most of the residual foreign substances among 
which, as an example, the compounds resulting from 
the degradation of lignin. 

However, the ceilutose thus obtained stili contains 
more or less significant residues of lignin; hence, it must 
be fLBlher purified before being employed in the produc- 
tion of paper suitable for most uses. 

By means of subsequent treatments, the residual 
lignin is removed or transformed into colorless conv 
pounds trough ttleachtng** pfo<^ures. 

Bleaching, is an oxidation reaction and can be per- 
formed according to two different methods, by employ- 
ing, as the oxidizer, chlonne, generally in the form of 
sodium or caldum hypochlorite, or oxygen, which can 
also be in the form of ozone or, generally, hydrogen per- 
QXfda 

Nomrially. the t>est cellulose is obtained by oxidation 
with chlorine (hypochlorite). This procedure, however, 
has several drawbacks, one of them being represented 
by the waste waters containing large amounts of chlo- 
rides, corro^ve to the plants, and small amounts of 
organic chlorinated sut)Stances; in view of this, due to 
ecological reasons, it is difficult to dispose of said 
wat^ wt»<ii. practically, cannot !» recycled. 

For these reasons, the procedure which is pres- 
ently enr?)loyed almost exclusively is that based on oxy- 
gen, generally in the form of hydrogen peroxkle, though 
the quality of the cellulose is lower than tiiat obtained 
with the chlorine-based method. 

Depending on the type of trees as well as tiie place 
of origia the amount of Itgre'n in wood varies withui suf- 
ftcientiy v«de limits. As a cOTsequence. and in spite of 
the purification operations described, above, . some 
residual lignin always remains, as such or in the form of 



a correspoiKiing salt the amount of virtiich varies 
depending on the typ of wood and ttie purification pro- 
cedure (generally, from about 10 to about 800 ppm). 
Ttie vartability of the content of fignin in the cellu- 

5 lose creates serious piubluiiib to paper ntifis. 

As a matter of fact, during tiie proces of production 
of paper, immediately before the Ibrmation of the sheet 
on the machine wire, a retentive agent is added to the 
cellulose suspension, generally a cationic polymer. The 

10 residual lignin present in the cellulose, generally as a 
solidMe suiibnate. forms witti the cationic polymer a 
ytaterAnstiiMe polymeric salt and hence, it pred^^es. 
at least partially, in the form of a yellow solid. 

This solid, being mixed vi'ttSn the cellulose during tiie 

15 fornfration of the sheet, makes it more or less yellow, 
depending on its amount and tiie precipitated portion. 

It follows that, during the production. It is not possi- 
ble to keep constant the degree of whiteness of the pro- 
duc«j paper withojt spending a tot of time aiKl energy, 

20 in view of the fact that often, one has to interrupt the 
production, change the production conditions and the 
arrttunts of auxiliary agents for bringing the whiteness 
degree bac* to the original value, thus g^erating unde- 
sidered production wastes. 

25 Normally, any lignin that is present in the cellulose 
susper>sion is not quantitatively prediwtated arxJ. as a 
consequence, a portion remains undissolved in frie 
wastewaters. The latter are always recycled; possibly 
after a simple clarification process, and, therefore, the 

30 dissolved Tignln adds to tfud contained in the following 
cellulose charge; in view of this, in extreme cases, lignin 
can coniinue to accumulate and, as a consequence, a 
continuous tofwering of tfie degree of whiteness is 
observed, 

3S The whiteness degree might also improve if tine 
subsequent charges of cellulose contained considera- 
bly lower amounts of lignin. but even any possible 
increase in the wfiiteness degree, being a variation, 
would consitute a problem tor tiie production as well. 

4o The problem of this variation during the production 
becomes particularly serious when, as it often haRsens. 
an optical bleacher is used during tiie production in 
order to achieve a given and desired degree of white- 
ness whtoh, of course, must remain uru^ianged for the 

45 entire production time. Therefore, the problem which 
has to be solved is not actually, the availability of a cel- 
lulose of such a quality to allow the achievement of a 
high whiteness degree (which might be attained, in any 
case, by increasing the amount of optical bleacher). 

so ratiier tiiat of making It possible to keep unchanged the 
starting predetermined whiteness degree. 

It woukt be advcsable to eliminate completely the 
lignin which is present in tiie suspension of cellulose 
before the fonmation of the sheet or see to it ttiat the 

5S amount (rf lignin whfoh precipilates upon addition of tiie 
retentive agent is always constant Attempts to quantita- 
tively degrade lignin through further oxidation by means 
of hydrogen peroxfoe or peracetic add in the "pulper" 
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hav been carried out However, the results are not sat- 
isfactory and the problem remains unsolved. 

Surprisingly, rt has been found that, by adding smaii 
quantities of a composflion comprising fiydrogen perox- 
ide and a polydialiytdiaikyiammonium salt to the cellu- 
lose suspension in the "pulper" or in any other suitable 
part of the plant, it is possible to Keep constant the 
whiteness degree of the paper substantially independ- 
ently from the amount of fignin contained in the cellu- 
lose, thus solving the severe production problems. It has 
also been found that the constancy of the whiteness 
de^ee is mantalned also when an optical bleactHng 
agent is used in the production process. 

The compositions according to the invention are 
solutions, dispersions or suspenaons of hydrogen per- 
oxide and a polydiallytcfialkylammonium salt in a liquid 
vehicle. In which the reciprocal weight ratios hydrogen 
peroxide : polydlaflyJdialKylammonium salt are conrprise 
between dbout 5:1 and about 70:1. 

In such compositions, the total amount of the hydro- 
gen peroxide and the polydiallyldialkylammonlum salt 
represents from about 1% to about 65% of the weight of 
the compoation and, prefa^sdDly, from about 10% to 
about 50%. 

In a preferred embodiment, the liquid vehicle is 
water andlhe composStions are solutions ol hydrogen 
peroxide and of a polydiallyldialkylammonium salt, in 
which the reciprocal weight ratios hydrogen peroidde : 
polydiallytdialkytammonium salt are as above indicated, 
and the polydiallyfcliaikylammonium salt is polycfialiyW^ 
imethylammonium chloride. The type and the amount of 
composition of the invention which is added to the celiu- 
tose suspension d^^ends on the nature of *ie wood 
which is ^nployed for the preparation of said suspen- 
sion and the way the pu^ is worked for removing most 
of lignin. Thus, still a further object of the present inven- 
tion is represented by suspensions of ceHutose added 
with the compositions of the invention. Preferably, these 
suspensions are added with the compositions accord- 
ing to the invention so as to have in the suspension a 
total amount of hydrogen percodde and the sheeted 
polydiallyldialkylammonium salt varying from about 
0.01% to about 5% of the weight of the cellulose sus- 
pension. 

RnaUy. another object of the present invention is 
represemed t>y a process for the preparation of tfie 
above mentioned cellulose suspensions, which com- 
prises the additkxi of a compo»tion of the invention to a 
cellulose suspension containing sulfonated lignin in 
amounts comprised between about 10 arKf about 800 
part per irullion (ppm), so as to <MBin a suspenson in 
which the total amoimt of hydrogen peropode and the 
polydiallyldialkylammonium salt varies from about 
0.01% and about 5% of the weight of the suspension. 
For the purposes of the present invenfion. the conpo- 
sistion can also he prepared In atu by separately adding 
to the cellulose suspension, in whichever order, hydro- 
gen peroxide and the selected polydiallyUialkylammo- 



nium salt or the solutions, suspensions or dispersions of 
hydrogen peroxide and the selected polydiallyldialky- 
lammonium salt respectively. 

The use of the polydiailyUiall^ammonlum saXts ^ 
5 \ retentive agents in the manufacture of paper from cellu- 
i lose, by adding them immediately before the formatton 
of the sheet, has been known for a while. 
/ Also the use of the polydiallyldiaikylammonium 
1 salts in the f irial step of purification in the process of pro- 
10 ^ duction of cellulose from wood is known. 

However, the use ofthe compositions of the present 
invention to keep constant *ie degree of whitwiess of 
the paper during its production is new and surprising. 
The polydiallyldialkylammonium salts are commer- 
is dal products. They can also be prepared as desribed in 
US Patent 3,288,770. Polydiallyldimethylammonium 
chloride is commercially available as CONDITIONER 
P6 (dV 8IGA4A. BergamoL Italy). 

The loBowing examples IHustiate the invention. 

20 

EXAMPLE 1 

100 Grams of a 3% suspension of bleached cellu- 
lose are diluted to 0.5% with water and added with a 1 g 

25 of a 1 .5% solution of the retentive agent FIBRAFFIN® 
K5 {cationic starch. Sudstarke GmbH). The resulting 
mixture is stirred for 2-3 minutes, then the sheet is 
formed, which is subsequently dried at SO^'C. 

By operating in the same way. sheets are prepared 

30 from a suspension of celMose contafnnng different 
amounts of sodium ligninsulfbnate (LSS) therein dis- 
solved. Then, the deyiee Of whiteness of ths sheets »s 
measured tjy means of an ELREPHO® 2000 reflection 
spectrophotometer (Datacok?r). 

3S The degrees of whiteness are reported In Table 1 



TABLE 1 



Sheet 


LSS content ppm 


Degree of whiteness 


1 




90.3 


2 


50 


87.1 


3 


100 


85.8 


4 


200 


84.2 



EXAMPLE 2 

100 Grams of a 3% suspension of bleached cellu- 
lose are aided with 0.2 g of 35% hydrogen peroxide, 
the whole ts stirred for 30 minutes at 40'*C, then the sus- 
pension is diluted with water to 0.5% and. from this point 
onwards, the same operations as those described in 
Example 1 are canied on. 

The degrees of whiteness are reported in Taible 2 
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TABLE 2 



Sheet 


LSS content ppm 


Degree of whiteness 


1 




90.4 


2 


50 


87.4 


3 


100 


85;9 


4 


200 


84.6 



EXAMPLES 

95 Grams Of 35% hydrogen peroxide and 5 g of an 
aqueous 40% solution of polydiaflyfdimethyfammonium 
chloride are mixed at room temperature. 

100 Grams of a 3% suspension of bleached cellu- 
lose are added with 0.2 g of the above pr^iared mix- 
ture. The whole Is stirred for 30 minutes at 40*»C. the 
suspension is diluted with water to 0.5% and, from this 
point onwards, the same operations as those descrS)ed 
in Example 1 are canried on. 

The degrees of whiteness are reported in Table 3 



TABLES 



Sheet 


LSS content ppm 


Degree of whiteness 


1 




90.1 


2 


50 


87.2 


3 


100 


87.0 


4 


200 


87.1 



EXAMPLE 4 

100 Grams of a 3% suspension of bleached cellu- 
lose are added with an aqueous 0.6% solution of the 4o 
sodium salt of 2.2'-<1,2-ethenediyl)bist5HI4-{bis(2- 
hydraxyettiylamlnoh6-03henylamino)-1 ,3.5-triazin-2- 
yOaminol-benzenesuHbnlc acid (OPTIBLANC® NU 
optical bleaching agent by 3V SIGMA, Bergama Haly). 
The whole is stirred for 5 minutes, then the resulting 4S 
suspension is diluted with water to 0.5% and. from this 
point onwards, the same operations as those described 
in Example 1 are carried on. 

The degrees of whiteness are reported in Table 4 



TABLE 4 



Sheet 


LSS content ppm 


Degree of whiteness 


1 




103.4 


2 


50 


101.6 


3 


75 


100.4 



TABLE 4 (continued) 



Sheet 


LSS content ppm 


Degree of whiteness 


4 


150 


99.5 



EXAMPLES 



98 Grams of 35% hydrogen peroxide and 2 g of an 
aqueous 40% solution of polydtailyldimethylammonium 
chloride are mixed. 

100 Grams of a 3% suspension of bleached cellu- 
lose are added with 0.2 g of the atxsve prepared rnx- 
ture. then the whole rs stirred for 30 minutes at 40°G, 
subsequently added with an aqueous 0.6% solution of 
the sodium salt of 2.2H1^-ethenedfyl)bis[5-[[4-{bis(2- 
hydrQxyethylamino]-€-(phenylamino)-1,3,5-trlazin-2- 
yl]amino]-benzenesulfonic acid (OPTIBLANC® NL), 
and the mixture is stirred for 5 minutes. Tlie resulting 
suspension is^uted with water, to. 0.5%.and,. from .this 
point onwards, the same operations as those described 
in Exanrple 1 are cam'ed on. 

The degrees of whiteness are reported in Table 5 



TABLE 5 



Sheet 


LSS content ppm 


Degree of whiteness 


1 




102.4 


2 


50 


101.3 


3 


75 


101.2 


4 


150 


tU 1 .C 



Claims 

1 . Conpositions comprising hydrogen peroxide and a 
polydiallyldialkylammonium salt In a liquid vehicle. 

2. Compositions as defined in claim 1 . which are solu- 
tions, dispersion or suspensions. 

3. Corripoeitions as defined in claims 1 and 2, in which 
the weight ratios hydrogen peroxide : polydiallyldi- 
alkylammonium salt are comprised between about 
5 : 1 and about 70 : 1. 

4. Compositi<»is as d^med in claims from 1 to 3, in 
which the polydiallyldialkylammonium salt is poly- 
diallytdimethylammonium chloride. 

5. Corrqxsitions as defined in claims from 1 to 3, in 
which the Ikfuid vehicle Is water. 

6. Compositions as defined in claims from 1 to 5, 
which are solutions. 

7. Composittons as defined in claims from 1 to 6. in 
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which the total amount of hydrogen peroxide and 
the polydiallyldialkyfammonium salt represents 
from about 1 to abut 65% of the weight of the com- 
position. 

Compositions as defined in claim 7. In which the 
total amount of hydrogen peroxide and the polydial- 
iyldiaikylammonium salt represents from about 10 
to abut 50% of the weight of the compositions. 

Conpoations as defined in daims 7 arKi 8, in which 
ttie polydiallyldialMammonium salt is pdydiaHyld- 
imethyfammonium chlorida 



10. Compositions as defined in daims from 7 to 9. is 
which are solutions. 

11. Suspension of cellulose comprising compositions 
as defined in any of claims from 1 to 10. 



12. Suspensions of cellulose as defined in daim 11, 
characterized in that they contain from about 10 to 
about 800 parts per million of sulfonated lignin, 

13. Suspensions of cellulose as defined in dams 11 
and 12, in which the total amount of hydrogen per- 
oxide and the polydiallyldialkylammonium salt varr 
ies from about 0.01% to about 5% of the weight of 
the suspensions. 

14. Suspensions of cellulose as defined in claim 13, in 
which the polydiallyldialkylammonium salt is poiy- 
diallyldimethylammonium chloride. 

tS. Suspensions of cellulose as defined in any of 
claims 11 to 14, characterized in that they contain 
an optical bleaching agent. 



which the conrpositions of the invention are formed 
in situ tv adding to the suspensions of cellulose 
hydr gen peroxide and the polydiallyldialkyiammo- 
nium salt or the corresponding single solutions, 
suspensions or dispersions, in wftichever order. 

2a Use of the compositions as defined in any of the 
daims from 1 to 10 in the processes of manufecture 
of paper from cellulose. 
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1 6. A process for preparing suspensions of cellulose as 
defined in claim 1 1 . which comprises adding to the 40 
suspensions compositions as defined in any of 
daims 1 to 10. so as to obtain suspendons In which 
the total amount of hydrogen percoode and the poly- 
diallytdlalkylammonium salt varies from about 
0.01% to about S% of the weight of the suspen- 45 
slons. 

17. A process as defined in daim 16, in which the sus- 
pensions of cellulose to which the compositions are 
added contain from about 10 to about 800 parts per so 
million of sulfonated iigntn as such or in the form of 

a corresponding salt 

18. A process as defined in daims 16 or 17, in which 
the poiydiallytdialkylammonium salt is pdydiallyld- ss 
imethylammonium chlorida 

19. A process as defined in daims from 16 to 18, in 
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